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The low-energy spectrum of the three-electron DQD consists of two spin doublets and one quadruplet [18, 31] . In the (1, 2) Spin blockade refers to parameter regimes in which states with different spin symmetries also have different charge configurations [34] . This spin-charge correlation leads to current rectification through a double dot [35, 36] , while also allows detection of spin states via charge sensing. A close inspection of Fig. 1(d) shows that in and only in the detuning window T which is on the order of 10 ns [32] , so that the state mixing should be complete. When the system is then pulsed back into the spin blockade T , which is several tens of microseconds [38] . However, as discussed in Ref. [39] , partial initialization Having established the Q-state spin blockade, we can now study coherent dynamics between Q and D states. In the remainder of this letter, the measurement point M ε is always set in the blockade window [ Fig. 1(e) ].
The first experiment we perform is to generate LZS interference [32, 33, 40] by sweeping the detuning past the We apply a specially designed detuning pulse as shown in Fig. 3 T in a two-electron DQD [3] . For example, we can perform an exchange operation in this subspace by employing the pulse sequence shown in Fig. 4(a) , similar to what was used in Ref. [3] . Here the system is initialized into 
